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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 12, 20, 26 and 32 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. It is not clear how "an etch stop layer", 
that is "a layer" can comprise two layers, that is a first layer and a second layer. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

4. Claims 12-14-16, 20-22 and 32-35 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Lee et al., US patent No. 6,372,569. 

Regarding claim 12, Lee teaches (fig. 7) a semiconductor device comprising: a 
semiconductor substrate (10); at least one first MOS transistor (14) and at least one 
second MOS transistor (12) in the semiconductor substrate; a dielectric layer (70) on 
the at least one first MOS transistor (14) and on the at least one second MOS transistor 
(12); and an etch stop layer comprising; a first layer (52) covering the at least one first 
MOS transistor (14) and having a first residual stress level (inherent property of the 
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material); and a second layer (50) covering the at least one first MOS (14) transistor and 
the at least one second MOS transistor (12) and having a second residual stress level 
(since layer 50 is different than layer 52, it has a different residual stress than the first 
layer) different than the first residual stress level. 

Regarding claim 13, Lee teaches the entire claimed structure of claim 12 above 
including that the first (52) and second (50) layers have different thicknesses (col. 3, 
lines 48-55). 

Regarding claim 14, Lee teaches (fig. 7) the entire claimed structure of claim 12 
above including the dielectric layer (70) includes contact openings (92, 90) therethrough 
for providing electrical connection to the at least one first (14) MOS transistor and to the 
at least one second (12) MOS transistor. 

Regarding claim 20, Lee teaches (fig. 7) a semiconductor device comprising: a 
semiconductor substrate (10); at least one first NMOS transistor (14) and at least one 
second PMOS transistor (12) in the semiconductor substrate; a dielectric layer (70) on 
the at least one first MOS transistor (14) and on the at least one second MOS transistor 
(12); and an etch stop layer comprising; a first layer (52) covering the at least one first 
MOS transistor (14) and having a first residual stress level (inherent property of the 
material); and a second layer (50) covering the at least one first MOS (14) transistor and 
the at least one second MOS transistor (12) and having a second residual stress level 
(since layer 50 is different than layer 52, it has a different residual stress than the first 
layer) different than the first residual stress level. 
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Regarding claim 21 , Lee teaches the entire claimed structure of claim 12 above 
including that the first (52) and second (50) layers have different thicknesses (col. 3, 
lines 48-55). 

Regarding claim 22, Lee teaches (fig. 7) the entire claimed structure of claim 12 
above including the dielectric layer (70) includes contact openings (92, 90) therethrough 
for providing electrical connection to the at least one first (14) NMOS transistor and to 
the at least one second (12) PMOS transistor. 

Regarding claim 32, Lee teaches a method for fabricating a semiconductor 
device comprising: forming at least one first MOS (14) transistor and at least one 
second MOS (12) transistor in a semiconductor substrate (10); forming a dielectric layer 
(70) on the at least one first MOS (14) transistor and on the at least one second MOS 
(12) transistor; and forming an etch-stop layer comprising forming a first layer (52) 
covering the at least one first MOS (14) transistor and having a first residual stress level 
(inherent property of the material); and forming a second layer (50) covering the at least 
one first MOS (14) transistor and the at least one second MOS (12) transistor and 
having a second residual stress level different than the first residual stress level (since 
layer 50 is different than layer 52, it has a different residual stress than the first layer). 

Regarding claim 33, Lee teaches the entire claimed process of claim 32 above 
including that the first (52) and second (50) layers have different thicknesses (col. 3, 
lines 48-55). 

Regarding claim 34, Lee teaches (fig. 7) the entire claimed process of claim 32 
above including the dielectric layer (70) includes contact openings (92, 90) therethrough 
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for providing electrical connection to the at least one first (14) MOS transistor and to the 
at least one second (12) MOS transistor. 

Regarding claim 35, Lee teaches (figs. 3-7) the entire claimed process of claim 
32 above including forming the first layer (52) covering the at least one first MOS 
transistor (14) and the at least one second MOS transistor (12); forming a mask (60) on 
the at least one first MOS transistor (14); removing the first layer (52) on the at least one 
second MOS transistor (12, fig. 5); and removing the mask (fig. 6). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 15-16 and 23-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee and in view of En et al., US patent No. 6,573,172. 

Regarding claims 15, 23, Lee teaches (fig. 7) the entire claimed structure of claim 
12 above including the at least one first MOS transistor comprises NMOS transistors 
(14) and the at least one second MOS transistor comprises PMOS transistors (12) (also 
refer to col. 3, lines 11-15). 

However Lee does not explicitly teach that the first and second layers have 
opposite residual stress levels. 
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En teaches the use of layers of first (150) and second (130) layers have opposite 
residual stress levels (refer to col. 7, lines 50-60 and col. 6, lines 37-51) in a structure of 
a CMOS device (refer to col. 7, lines 50-60 and col. 6, lines 37-51 ). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to adjust the first and second layers to have opposite residual 
stress levels in order to order to improve the carrier mobility of the NMOS and PMOS 
devices. 

Regarding claim 16, Lee teaches the entire claimed structure of claim 12 above 
including the first layer has a positive residual stress (refer to En fig. 21, tensile stress, 
col. 7, lines 50-60) level above the NMOS transistors, and the second layer has a 
negative residual stress (compressive stress, col. 6, lines 37-51) level above the PMOS 
transistor. 

Regarding claim 24, Lee teaches the entire claimed structure of claim 20 above 
including the first layer has a positive residual stress (tensile stress, col. 7, lines 50-60, 
refer to En fig. 21) level above the at least one NMOS transistor, and the second layer 
has a negative residual stress (compressive stress, col. 6, lines 37-51 , En) level above 
the at least one PMOS transistor. 

7. Claims 17-19 and 25-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee, Zheng et al. US patent No. 6,762,085 and in view of En. 

Regarding claim 17, Lee teaches the entire claimed structure of claim 12 above 
except explicitly stating that the at least one first MOS transistor comprises PMOS 
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transistors and the at least one second MOS transistor comprises NMOS transistors, 
and wherein the first and second layers have opposite residual stress levels. 

However Zheng teaches (fig. 10) a CMOS device where a first layer (14a) 
covering the at least one first MOS transistor (40); and a second layer (4b) covering the 
at least one first MOS (40) transistor and the at least one second MOS transistor (30) 
and the at least one first MOS transistor comprises PMOS (40) transistors and the at 
least one second MOS transistor comprises NMOS (30) transistors. 

Zheng does not explicitly teach that the first and second layers have opposite 
residual stress levels. 

However En teaches that a tensile film formed over a PMOS transistor to cause a 
compressive stress and a compressive film former over NMOS transistors to achieve a 
tensile stress in order to improve carrier mobility in both the NMOS and PMOS devices. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to arrange the layers taught by Zheng in the process of Lee in 
order to reduce the process cost of forming CMOS device (refer to abstract). And 
furthermore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to arrange the first and second layers of the combined process of 
Lee and Zheng to have opposite residual stress levels as taught by En in order to 
improve carrier mobility in both the NMOS and PMOS devices. 

Regarding claim 18, Lee teaches substantially the entire claimed structure of 
claim 12 above including the first layer has a negative residual stress (compressive 
stress, col. 6, lines 37-51, En) level above the PMOS transistors, and the second layer 
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has a positive residual stress (tensile stress, col. 7, lines 50-60, En) level above the 
NMOS transistors. 

Regarding claims 19 and 25, Lee teaches substantially the entire claimed 
structure of claim 12 above including a zone formed by the second layer overlapping the 
first layer (the region where the compressive stress and the tensile stress intersect, the 
middle region of the CMOS device, refer to fig. 21 of En) has a substantially zero 
residual stress level. 

Regarding claim 26, Lee teaches (fig. 7) a semiconductor device comprising: a 
semiconductor substrate (10); at least one PMOS transistor (12) and at least one 
second NMOS transistor (14) in the semiconductor substrate; a dielectric layer (70) on 
the at least one PMOS transistor (12) and on the at least one NMOS transistor (14); and 
an etch stop layer comprising; a first layer (50) covering the at least one PMOS 
transistor (12) and having a first residual stress level (inherent property of the material); 
and a second layer (52) covering the at least one NMOS (14). 

Lee does not teach a second layer covering the at least one PMOS transistor 
and the at least one NMOS transistor and having a second residual stress level different 
than the first residual stress level. 

However Zheng teaches (fig. 10) a CMOS device where a first layer (14a) 
covering the at least one PMOS transistor (40); and a second layer (4b) covering the at 
least one PMOS (40) transistor and the at least one NMOS transistor (30). 

Zheng does not explicitly teach that the first and second layers have opposite 
residual stress levels. 
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However En teaches that a tensile film formed over a PMOS transistor to cause a 
compressive stress and a compressive film former over NMOS transistors to achieve a 
tensile stress in order to improve carrier mobility in both the NMOS and PMOS devices. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to arrange the layers taught by Zheng in the process of Lee in 
order to reduce the process cost of forming CMOS device (refer to abstract). And 
furthermore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to arrange the first and second layers of the combined process of 
Lee and Zheng to have opposite residual stress levels as taught by En in order to 
improve carrier mobility in both the NMOS and PMOS devices. 

Regarding claim 27, Lee teaches the entire claimed structure of claim 12 above 
including that the first and second layers have different thicknesses. 

Parameters such as thickness and width in the art of semiconductor 
manufacturing process are subject to routine experimentation and optimization to 
achieve the desired device quality during fabrication. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to adjust the first and second layers as claimed in the 
structure of Lee in order to improve carrier mobility. 

Regarding claim 28, Lee teaches (fig. 7) substantially the entire claimed structure 
of claim 26 above including the dielectric layer (70) includes contact openings (92, 90) 
therethrough for providing electrical connection to the at least one NMOS (14) transistor 
and to the at least one PMOS (12) transistor. 
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Regarding claim 29, Lee teaches substantially the entire claimed structure of 
claim 26 except explicitly stating that the first and second layers have opposite residual 
stress levels. 

En teaches the use of layers of first (150) and second (130) layers having 
opposite residual stress levels (refer to col. 7, lines 50-60 and col. 6, lines 37-51) in a 
structure of a CMOS device (refer to col. 7, lines 50-60 and col. 6, lines 37-51). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to adjust the first and second layers to have opposite residual 
stress levels in order to order to improve the carrier mobility of the NMOS and PMOS 
devices. 

Regarding claim 30, Lee teaches substantially the entire claimed structure of 
claim 12 above including the first layer has a negative residual stress (compressive 
stress, col. 6, lines 37-51, En) level above the PMOS transistors, and the second layer 
has a positive residual stress (tensile stress, col. 7, lines 50-60, En) level above the 
NMOS transistors. 

Regarding claim 31, Lee teaches substantially the entire claimed structure of 
claim 12 above including a zone formed by the second layer overlapping the first layer 
(the region where the compressive stress and the tensile stress intersect, the middle 
region of the CMOS device, refer to fig. 21 of En) has a substantially zero residual stress 
level. 
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8. Claims 36-38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lee in view of admitted prior art (APA). 

Regarding claim 36, Lee teaches (figs. 3-7) substantially the entire claimed 
process of claim 32 above except explicitly stating performing a localized treatment of 
the first and second layers that overlap the at least one first MOS transistor for 
modifying the second residual stress level of the second layer. 

APA teaches that ion implantation is used on nitride layer to improve either 
improve the operation of PMOS transistor or NMOS transistor (APA, specification page 
2). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to apply the treatment suggested by APA as claimed in the 
process of Lee in order to further enhance the mobility of the MOS transistors. 

The combined process of Lee and APA would modify the second residual stress 
level of the second layer. 

Regarding claim 37, Lee teaches (figs. 3-7) substantially the entire claimed 
process of claims 32 and 36 above including performing the localized treatment 
comprises implanting ions into the second layer (APA, specification page 2). 

Regarding claim 38, Lee teaches (figs. 2a-2J) substantially the entire claimed 
process of claims 36 and 37 above including germanium ions are implanted into the 
second layer (APA, specification page 2). 
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Response to Arguments 

9. Applicants arguments with respect to claims 12-38 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

1 0. Applicants amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samuel A. Gebremariam whose telephone number is 
(571 ) 272-1653. The examiner can normally be reached on 8:00am-4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
acting supervisor, Steve Loke can be reached on (571) 272-1657. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

SAG .fa^ia 



872-9306. 



August 16, 2005 




